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EXPLANATION OF PLATE V. 

Fiy. 1. Aty hides aucklandicus, sp. n. First gnathopod. 
Fiy 2. Ditto, youog. First gnathopod. 

Fiy. 3. Aucklandia enderhyi, sp. n. First gnathopod. 
Fiy. 4. Ditto. Second gnathopod. 

Fiy 5. Hyale triyonochir^ sp. n. First gnathopod, male. 
Fiy, 0. Ditto. Second gnathopod, male. 

Fiy. 7. Ditto. Second gnathopod, female. 


VII. — A Synopsis of the Sharks of the Family Sqiialidie. 
By 0. Tate Regan, .M.A. 

The Sqiialidte may be diagnosed as .sharks without an anal 
iin, witli live or six gill-openings on each side, the last in 
front of the base of tlie pectoral tin, which is normally siiaped, 
and witli the mouth inferior. 

F'onrteen genera may be recognized. 


Synopsis of the Uenera, 

I. Snout normal, not produced into a saw-like rostrum. {Squalvue.) 
A. Mouth crescentic. 


Each dorsal fin preceded by a spine 1. Centroscy Ilium. 

No fin-spines 2, Echinorhimts. 


13. Mouth transverse, but little arched, with a straight oblique 
groove on each side. 

1. Mouth rather small; body trihedral, the flat lower surface 

margined on each side by a strong dermal fold ; dorsal fin- 
spines present 3. Oxyuotus. 

2. Mouth wide ; body elongate, subcyliudrical. 

a. Each dorsal fin preceded by a spine, which may project or 
may be small and concealed. 


Teeth in the upper jaw erect, tricuspid or penta- 
cuspid ; lower teeth oblique, unicuspid, with 

points strongly deflected laterally 

Teeth in both jaws oblique, unicuspid, with points 

strongly deflected laterally 

Upper teeth erect, lanceolate, two-rooted ; lower 

teeth erect, triangular 

Upper teeth erect, lanceolate, two-rooted ; lower 
teeth oblique, with points deflected laterally. . 
Upper teeth erect or somewhat oblique, triangular, 
with quadrate bases ; low’er teeth oblique, with 
points deflected laterally 


4. Spinax. 

5. Squalus. 

6. IScymnodon. 

7. Cetdroscyumus, 

8 Centrophorus, 
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h. Dorsal fiu-spines vestigial or absent ; teeth in the upper jaw 
erect, imicuspid, lanceolate or narrow triangular. 
a. Caudal fin elongate ; teeth in the lower jaw erect, tri- 


angular, finely serrated 9. iScymnorhmns. 

Caudal fin short and deep ; lower teeth not serrated. 

Lower teeth oblique, with points strongly deflected 
laterally ; dorsal fins subeqiial in length, the first far 

in advance of the pelvics 10. So7)iniosus, 

Lower teeth erect, triangular. 

Dorsal fins subequal in length, the first very slightly 

in advance of the pelvics 11. Isistius. 

Second dorsal fin much longer than the first, which 

is not far in advance of the pelvics 12. Euprotomicrus. 

II. Snout produced into a flat blade, armed with a series of teeth on 
each side ; no fiu-spines. {Pristiophoruup,) 

Five gill-openings on each side ; rostral teeth not 

serrated 13. Prist iophorus. 

Six gill -openings on each side ; larger rostral teeth 

with serrated posterior edges 14. Pliotrema. 


1. Centkoscylljum. 


Ce7itroscyllium, Miill. 8z Ilenle, Plagiost. p. 191 (1841). 

Parace7itroscyUiiim, Alcock, Ann. A Mag. Nat. Hist. (6)iv.l889, p. 379. 

Teeth smull, comj)ressed, tricuspid or peiitaciispid ; inoiuli 
wide, arclied. Eacli doisal fin j)ieceded by a spine ; first 
dorsal \v(dl in advance of the pelvics. Dermal denticles small, 
scattered, each with stellate base and a short, erect, ])ointed 
cusp. 

Three or more species from deep water in the Atlantic and 
] ndo-Pacific. 


Synopsis of the Species, 


I. Upper lobe of caudal truncated posteriorly ; lower edge of the fin 
with a distinct posterior notch. 

( )rigin of pectoral much nearer to end of snout than to 

origin of pelvics 1. fabricii. 

Origin of pectoral equidistant from end of snout and origin 

of pelvics 2. nigrum. 


II. Upper lobe of caudal produced and pointed posteriorly ; lower edge 
of the fin without distinct posterior notch 3. ornatum. 


1 . ( en troscylUu m fahrlcii, 

Spinas- fabricii y Ileinhardt, Dausk. Vid. Selsk. Forh. iii. 1828, p. 16. 
Centroscyllmm fahriciiy Miill. A Ilenle, Plagiost. p. 191 (1841) ; 
Dumeril, Elasmobr. p. 449 (1865); Giinth. Cat. Fish. viii. p. 425 
(1870); Goode A Dean, Mem. Mus. Comp. Zool. xxii. 1896, p. 11 ; 
Collett, Kep. Norweg. Fish. Inv. ii. no. 3, p. 25 (1905). 

? Centroscy Ilium granulosum, Giuith. ^ Challenger’ Deep-sea Fish. p. 7 
(1880). 

? Centroscyltimn rittni) Jord. A Fowler, Proc. IcS. Nat. Mus. xxvi. 
1903, p. 635, fig. 6. 
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Pectoral not quite reaching the vertical from the first 
dorsal spine, which is ^ as long as the second. 

Ilab. Atlantic and North Pacific, in deep water. 

In tlie Britisii ^Museum two specimens of 720 and 750 mm. 
in total lengtli from tiie Nortii Atlantic. With these I have 
compared tlie type of ( 7 . granulosumf a specimen of 270 mm. 
from the Falklands, and it appears to me to belong to the 
same species. Tlie description and figure of ( 7 . ritteri from 
Japan lead me to believe that this species also may be a 
synonym of C.fabricii^ from which it is said to differ in the 
shorter pectoral fin and more slender caudal peduncle. 


2. Centroscyllium nigrum, 

Centroscyllium yiigrum^ Garman, Mem. Mus. Comp. Zool. xxiv. 1890, 
p. 28, pis. i., iv., & y. 

Centroscyllium ruscosuytij Gilbert, Bull. U.S. Fish. Comm, for 1903, 
p. 5bl, fig. 230 (1905), 

Closely allied to C,fabriciiy but the first dorsal spine is § 
tlie length of the second, the pectoral extends to or beyond 
the vertical from the first dorsal spine and its origin is equi- 
distant from the tip of snout and the origin of the pelvics. 

Deep water of the Pacific (385 to 555fath.). Ofi Tropical 
x\nierica {Qarmaii)] off Hawaii (^Gilbert). 

3. Centroscyllium ornaium, 

Paracentroscyllimn ornatumj Alcock, Ann. k Mag, Nat. Hist. (0) iv. 
1889, p. 379. 

CentroscyUiu7ii ornatum, Alcock, Journ. As. Soc. Bengal, Ixv, 1896, 
p. 308, and Cat, Ind. Deep-sea Fish. p. 14 (lb99), and 111. Zool. ‘ In- 
vestigator’ Fishes, pi. viii. fig. 2, and pi. xxxv. hg. 1. 

Very similar to C, nigrum ^ but tiie terminal part of the 
caudal fin is more produced and the lower edge has no distinct 
posterior notch. 

Deep water of the Indian Ocean (285 to 690 fath.). 

In the British Museum a specimen of 125 mm., one of the 
types of the species. 


2. Echinorhinus. 

Echinorhinusj Blainv. Ball. Soc. Philom. 1816, p, 121, 

Goniodus, Agass. Poiss. Foss. iii. p. 183 (1836). 

This genus resembles Centroscyllium and differs from other 
Squalidre in the form of the mouth and structure of the 
dermal denticles. It differs from Centroscyllium in tlie 
dentition, each tooth having the middle cusp very strongly 
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developed and with the poiiit deflected laterally, in the 
absence of fin-spines, and in the posterior position of the 
dorsal fins, the first above the pelvics. 

A single species. 

1. Echinorhinus s/nnosus, 

Sqicalus spmosus^ Gmeliu, Linn. Svst. Nat. i. p. 1500 (1788). 

Echinorhinus spmosus, Blainv. Bull. Soc. Philom. 1816, p. 1:?1 ; Miill. 
Sc Ileule, Plagiost. p. 90, pi. lx. (1841); Dum^ril, Elasmobr. p. 459 
(]86oj ; Giinth. Gat. Fish. viii. p. 428 (1870) ; Parker, Trans. X. Z. 
Inst. xvi. 1884, p. 280; McCoy, Prodr. Zool. Viet. pi. cxliv. (188S) ; 
Jord. &■ Everm. Bull. U.8. Xat. Mus. xlvii. 1896, p. 58. 

Echinorhinus obesus^ Smith, 111. Zool. S. Afr., Fish. pi. i. (1868). 

Ilah. From the North Atlamic and the Mediterranean to 
South Africa, Australia, and New Zealand. 

In the British Museum four specimens, the largest nearly 
3000 mm. in total length. 

3. OxYNOTUS. 

OxynotuSj Rafin. Indie. Ittiol. Sicil. p. 45 (1810). 

Centrina^ Cuv. Regne Anim. ii. p. 160 (1817), 

Body rather deep, trihedral ; mouth rather narrow, trans- 
verse ; upper teeth subconical, forming a group in front of 
the jaw ; lower teeth erect, triangular, finely serrated; dorsal 
fin.s large, each with a spine. 

A single .species. 


1. Oxynoius centrina, 

Squalus centrina^ Linn. Syst. Nat. i. ed. 10, p. 263 (1758), and ed. 12, 
p. 398 (1766). 

O.rynotus centrhui, Rafin. Indie. Ittiol. Sicil. p. 45 (1810); Dum^ril, 
Elasmobr. p. 444 (1^65) ; Goode Sc Bean, Mem. Mu.s. Comp. Zool. 
xxii. 1896, p. 15, fig. 21. 

Centruia salviani, Risso, Eiir. Meiid. hi. p. 165 (1826) ; Miill. A Ileule, 
Plagiost. p. 87 (1841) ; Giinth. Cat. Fish. viii. p. 417 (1870j. 

Hah, Mediterranean and neighbouiing parts of the Atlantic. 

In the British Museum eight specimens, 220 to 720 mm. 
in total length. 

Centrina hruniensis Rec. Austral. jMu.'s. ii. 1894 

p. 62), from Tasmania, appears to be identical with O, cen- 
trina, from which it is said to differ in the larger fins. This 
is clue, however, to the small size of the specimen described. 
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4. Spinax. 

Spinudy Cuv. liegne Anim. p. 129 (1817). 

Acanthidium^ Lowe, Proc. Zool. Soc. 1839, p. 91. 

Seven species. 

Synopsis of the Species. 

I. Dermal deuticles close-set, irregularly arranged. 

A. Pelvic fins much nearer to caudal than to base of pectoral. 
1. Each dermal denticle with one or more slender spines. 


Length of head to pectoral fin nearly twice its greatest 

breadth 1. 7iiyer. 

Length of head to pectoral fin 1| its greatest breadth . . 2. pcessleri. 

2. Each dermal denticle with a small tubercle . . 3. ptmllus. 


B. Pelvic fins scarcely nearer to caudal than to base of pectoral. 

4. hiUianus. 

U. Dermal denticles arranged in longitudinal series, at least on the 
tail. 

A. Length of base of first dorsal (without the spine) not less than 


4 of the distance from the second. 

Each dermal denticle with a rather stout spine 5. jjrmceps. 

Each dermal denticle with a rather slender spine 6. grmniloms. 


B. Length of base of first dorsal (without the spine) not more than 
4 of the distance from the second ; dermal denticles forming 
undulating longitudinal series, except on the abdomen. 

7. lucifer, 

1. Spinax niger. 

^qncdus spmcLV^ Linn. Svst. Nat. ed. 10, p. 233 (17o^J, and ed. 12, 
p. 398 (1700). 

? Etmopterus aculeaiuSy Rafiu. Caratt. p. 14 (1810) 

Spinax niger^ Bonap. Faun. Ital., Pesc. (1835) ; Miill. A'llenle, Plagiost. 
p. fcO (1841) : Dumeril, Elasmobr. p. 441 (1805) : Giinth. Cat. Fish, 
viii. p. 4 l! 4 (1870; ; Moreau, Poiss. de France, i. p. 348, fig. 59 (Ib^l). 

Etmopterus sjnnax, Carlos de Braganca, Res. Inv. * Amelia,’ ii. p. Ol, 
pi. ii. fig. 1 (1904). 

Hah. Atlantic coasts of Europe ; Mediterranean. 

In the British Museum eighteen specimens, 170 to 480 mm. 
in total lengtli, from depths ranging down to 865 fathoms. 

2. Spinax pcessleri. 

Etinoptetnis })(Bssleri^ Lonnberg, Hamburg. Magelhaens. Saminelreis., 
Fische, p. 5, fig. 1. 

Hah, Man^ellan. 

O 


* Rafinesque’s description and figure of Etynopterus aculeatus are 
evidently very inaccurate, but perhaps agree better with Spinax niger 
than with any other shark known from the Mediterranean ; however, this 
is scarcely sufficient reason for using Etmopterus instead of Spinax. 
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3. Spinax pusillus. 

Acanthidium pusillum, Lowe, Proc. Zool. Soc. 1839, p. 91. 

Spinax pusillus, Gimtli. Cat. Fish. viii. p. 425 (1870); Vaill. ‘Travail- 
leur ’ et ‘ Talisman ’ Poiss. p. 72 (1888). 

Mtmopterus jyusillus, Carlos de Braganca, Res. Inv. ‘Amelia,’ ii. p. 05, 
pi. ii. tig. 2 (1904). 

EUnopterus front imaculai us y Pietschmauu, Anz. Ak. Wien, 1907, p. 395. 

Hah. Mediterranean and neighbouring parts ot* the At- 
lantic ; Japan. 

In tlie Britisli Museum tburteen specimens (including two 
from Misaki, Japan), 190 to 300 mm. in total lengtli, from 
depths rangii]g dowti to 343 fathoms. 

4. Spmax hilUanus. 

Spinax hilliamis, Poey, Mem. Cuba, ii. p. 340 (1861). 

Etmopterus pusillus, Goode & Bean, Mem. Mus. Comp. Zool. xxii. 
1890, p. 10, pi. ii. tig. 5. 

Etmopterus spinax, Garm. Mem. Mus. Comp. Zool. xxvi. 1899, p. 27. 

I lab. West Indies (Cuba; St. Christopher, 208 fathoms). 
Goode and Beanes figure shows the pelvic fins nearly equi- 
distant from the base of the pectoral and the lower caudul 
lobe ; according to Garman the dermal denticles are spinate. 

5. Spinax princejjs. 

Etmopterus p>r bleeps. Coll. Fork. Vid. Selsk. Christiania, 1904, no. 9, 
p. 3 ; and Rep. Norweg. Fish. ii. no. 3, p. 29, pi. i. tigs. 1, 2 (lOdo). 

llab. Near the Faroe Islands, in deep water (750 to 1100 
metres). 

A])parently ilosely allied to S, granulosus^ but the dermal 
denticles witli shorter and stronger spines. 

6. Spinax granulosus, 

tSpinax yrannlosns, Giintli. ‘Challenger’ Beep-sea Fish. p. 19, pi. ii. 
tig. C (1880). 

Etmopterus villosus, Gilb. Bull. U.S. Fish. Comm. 1903, p. 580, pi. Ixvi. 
(1905). 

Pacific, ill deep water (Chile, 120 fathoms; Hawaii, 222 
to 498 fathoms). 

In the British Museum tlie type, a specimen of 255 mm. 
From tlie description and tigure the type of A. villosus 
appears to differ only in leatures due to its smaller size 
(170 mm.), i, e. head a little Icngtr, inteispace between the 
Uursal hns a little shorter, vkc. ^Similar differences may' be 
seen in S, niger. 
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7. Spinax litcifer, 

Etmopterus lucifer, Jord. Sc Suyder, Proc. U.S. Nat. Mus. xxv. 
p* 79; Jord. Si Fowler, ibid. xxvi. 1903, p. 634, 5. 

Hah. Japan. 

In the British ^ruseum four specimens, 280 to 320 mm. in 
total length. 

5. Squalus. 

Squalus (part,), Linu. Syst. Nat. ed. 10, p. 233 (1758). 

SqualuSf Rafin. Caratt. p. 13 (1810), 

Acmithorhimts^ Blainv. Jouru. Phys. 1816, p. 263. 

Acayithias, Risso, Eur. Merid. hi. p. 131 (1826). 

Entoxychirus^ Gill, Proc. Ac. Philad. 1862, p. 490. 

Eight species. 

Synopsis of the Species. 

I. Dorsal fin-spines without grooves or ridges ; lower lobe of caudal 

fin without posterior notch ; snout obtusely or acutely pointed. 
{Squalus.) 

A. Nasal valves simple, triangular ; back and sides with scattered 

rounded or oblong pale spots, which may disappear in large 
specimens. 

1. Pectoral fin, when laid back, extending to the vertical from 

first dorsal spine, or a little beyond. 

Prseoral length of snout not greater than the distance 

from eye to first gill-opening \. fernandmus. 

Praeoral length of snont greater than the distance from 

eye to first gill-opening 2. acantkias, 

2. Pectoral fin, when laid back, extending to below the middle of 

first dorsal fin 3. suchlii. 

B. Nasal valves more or less distinctly bilobed ; no spots on the 

body. 

1. Free edge of pectoral fin straight or slightly emarginate, poste- 

rior angle not acutely pointed. 

Pectoral fin, when laid back, extending to below the 
middle or posterior part of the base of the first 

dorsal fin 4. mitsukurii. 

Pectoral fin, when laid back, extending to the vertical 

from the posterior end of base of first dorsal fin . . 5. blainvillii. 

Pectoral fin, when laid back, extending well beyond 

the posterior end of base of first dorsal fin 6. acutipinnis. 

2. Free edge of pectoral fin distinctR emarginate; posterior angle 

acutely pointed 7. megalops. 

II. Each dorsal fin-spine with a prominent anterior ridge with a groove 

on each side of it ; lower lobe of caudal fin with a posterior notch ; 
snout rounded ; posterior angle of pectoral fin considerably pro- 
duced and acutely pointed. {Entoxyehirus.) . . 8. uyatus. 
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1 . Squal us fer nand in us, 

Squnlus fernandinus^ Molina, Hist. Chil. p. 393 (1788). 

Acanthias vulyaris (part.), Giinth. Cat. Fish. viii. p. 418 (1870). 

Acanthias kbruni, Vaill. xMiss. Sci, Cap Horn, Poiss. p. 13, pi. i. fig. 2 
(1891). 

Very closely allied fco S, acanthias^ but with a shorter 
snout, the prjooral length equal to or less than the distance 
from eye to first gill-opening, the prceocular length equal to 
the distance from anterior edge of eye to spiracle (more in 
S. acanthias, except in young examples). Dorsal fin-spines 
higher and spots on the body larger than in S, acanthias. 

Hab. Southern Australia and Tasmania ; New Zealand ; 
Chile and Patagonia. 

In the British Museum three specimens, 550 to 800 mm, 
in total length, from Tasmania, appear to belong to the 
species described and figured by Vaillant from Magellan. 
Records of S. acanthias from New Zealand doubtless refer to 
this species. 


2. Squalus acanthias. 

Squalus acanthias^ Linn. Syst. Nat. i. ed, 10, p. 233 (1758), and ed. 12, 
p. 397 (1766) ; Jord. & Everm. Bull. U.S. Nat. Mas. xlvii. 1896, 
p. 54. 

Spinax acanthias y Ciiv. Regne Auim. ii. p. 130 (1817) ; Bonap. Faun. 
Ital., Pesc, fasc. 8 (1834). 

Acanthias vulgaris^ Risso, Eur, M^rid. iii. p. 131 (1826) ; Miill. & 
Henle, Plagiost. p. 83 (1841); DunnSril, Elasmobr. p. 437 (1865); 
Giinth. Cat. Fish. viii. p. 418 (1870). 

Acanthias americanus, Storer, Mem. Amer. Ac. ii. 1846, p. 506. 

Hah. Atlatitic coasts of Europe and North America, south- 
ward to the Mediterranean and to Cuba. 

Ill the British Museum twenty-one specimens, measuring 
up to 600 mm. in total length. 

3. Squalus sucklii. 

Spinax sucklii, Girard, Proc. Ac. Philad. 1854, p. 196. 

Squalus sucklii, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 54. 

Pectoral fins conspicuously longer and dorsal fin-spines 
shorter tlian in S. acanthias. 

Hab. Pacific coast of North America, southward to 
California. 

In the British Museum two specimens, 700 and 860 mm. 
in total length. 
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4. Squaliis initsukurii. 

Acanthins vulfjaris (non Risso), Sclileg. Faun. Japon., Poiss. p. 304, 
pi. cxxxv. (1845). 

Squalus mitsuhurii^ Jorcl. & Snyd. Proc. U.S. Nat. Mus. xxvi. 1903, 
p. 029, fig. 3 ; Gilb. Bull. U.S. Fish, Comm. 1903, p. 580 (1905). 

Hah, China j Japan ; Hawaii. 

In the Britisli Museum two specimens, 290 and 470 mm. 
in total length. 


5. Squalus hlainvillii, 

Acanthias hlainvillii, Risso, Ear. M5rid. iii. p. 133, pi. iii. fig. 6 (1827) ; 
Miill. ife Henle, Plagiost. p. 84 (1841); Diimeril, Elasmobr. p. 438 
(1805). 

Spinax blamvillii, Bonap. Faun. Ital., Peso. (1834). 

Acanthias blainvillii (part.), Giiuth. Cat. Fish. viii. p. 419 (1870). 

Hah. Mediterranean ; Portugal. 

In the British Museum five specimens, 230 to 540 mm. in 
total length. 

6. Squalus acutijjiiinis . 

Squalus hlainvillii (part,), Giinth. Cat. Fish. viii. p. 419 (1870). 

Squalus acutipin7iis, Regan, Ann. Natal Mus. ii. 1908, p. 248, pi. xxxvii. 

Hah. Soutli Africa ; Mauritius. 

In the British Museum four specimens, 190 to 560 mm. in 
total lengtli, including the type of the species. 


7. Squalus megalops. 

Acayithias blahivillii (part.), Giinth. Cat. Fish. viii. p. 419 (1870). 

Acanthias megalops, Macleay, Proc. Linn. Soc. N. S. Wales, vi. 1881, 
p. 367. 

Squalus megalops^V^^ oiiiQ, Rec. Austral. Mus. iv. 1901, p. 33, pi. iv. 
fig. 2. 

Hah. Southern Australia ; Tasmania. 

In the British Museum five specimens, 400 to 530 mm. in 
total length. 

A stuffed specimen of 900 mm. from Juan Fernandez 
evidently represents the Spinace fernandezianus of (xuichenot 
(Gay, Hist. Chile, Zool. ii. p. 365 (1848) ; Acauthias fernan- 
dezianus.^ Philippi, An. Univ. Chile, Ixxi. 1887, p. 559, pl.iv. 
fig. 3). This Cliiiian species may, perhaps, be different from 
S, megalopsy but I am unable to give any distinctive cha- 
racters. Ribeiro has described a Squalus from Rio Janeiro 
as S. hlainvillii (Arch. Mus. Rio Janeiro, xiv. 1907, p. 168) ; 
this may be S. feymandeziayius. 
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8. Sg^ualas uyatus, 

Squalus mjatus^ Rafin. Caratt. p. 13, pi. xiv. fig. 2 (1810). 

ISpinax uyatus, Bouap. Faun. Ital., Pesc. (1834), 

Aca)ithias uyatus, Miill. & Ilenle, Plagiost. p. 85 (1841): Diim^ril, 
Elasmobr. p. 439 (1865) ; Glinth. Cat. Fish. viii. p. 419 (1870). 

Hah, Mediterranean ; Madeira. 

In the British Museum two specimens, 330 and 340 mm. 
in total length. 

This species is very distinct from others of the genus, but 
is a true Squalus^ and cannot be placed in Centropliorus^ as 
has been recently suggested by Gar man (Bull. Mus. Comp. 
Zool. xlvi. 190t), p. 204). 


6. SCVTMNODON. 

Scymnodon^ Bocage & Capello, Proc. Zool. Soc. 1864, p. 263. 
ZameiiSj Jord. & Fowler, Proc. U.S. Nat. Mus. xxvi. 1903, p. 633. 


1. Scymnodon ringens. 

Scymnodon ringens^ Bocage & Capello, Proc. Zool. Soc. 1864, p. 263, 
fig. 5. 

Centrophorus ringens^ Giiuth. Cat. Fish. Tiii. p. 423 (18/0) ; Sim, Ann. 
Scot. N. H. 1902, p. 13. 

Dermal denticles small, eacli with from two to four parallel 
keels. Pra 30 ral length of snout § of the distance from eye to 
first gill-opening. Length of base of first dorsal (without the 
spine) about ^ of tlie distance from the second. 

Hah, Atlantic coasts of Europe, in deep water. 

In the British Museum two specimens, 900 and 1000 mm. 
in total length. 


2. Scymnodon squamidosus, 

Centrophorus squamulosusj Giinth. ‘ Challenger ’ Deep-sea Fishes, p. 5, 
pi. ii. fig. B (1887). 

Zameiis sqiiamulosus^ Jord. & Fowler, Proc. U.S. Nat. Mus. xxvi. 1903, 
p. 033. 

Dermal denticles very small, each with a strong median 
keel and sometimes a pair of short lateral keels. Pra^oral 
length of snout f the distance from eye to first gill-opening. 
Length of base of first dorsal (without tlie spine) less than 
the distance from the second. 

Hah, Japan, in deep water. 

In the British Museum one specimen, type of the species, 
650 mm. in total length. 
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7. Centroscymnus. 

Venti'oscifmnuSf Bocage & Capello, Proc. Zool. Soc. 1864, p. 263. 

Synopsis of the Spjecies, 

I. Anterior labial grooves moderate, each about as long as its distance 

from the middle of the upper jaw ; nostrils oblique. 

Doi’sal spines well developed and strongly projecting. 1. macr acanthus. 
Dorsal spines short, slightly projecting; dermal 

denticles not carinate 2. ccelolepis. 

Dorsal s]>ines scarcely projecting ; dermal denticles on 
head and on anterior part of body, except the 

sides, pluricarinate 3. owstoni. 

Dorsal spines not projecting, hidden beneath the 
skill ; dermal denticles on head and on anterior 
part of body, except the sides, tricarinate 4. cryptacanthw^, 

II. Anterior labial grooves long, each about twice as long as its dis- 
tance from the middle of the upper jaw; nostrils slightly oblique. 

5, obscurus, 

III. Anterior labial grooves very long, separated by a narrow inter- 
space ; nostrils transverse 6. crepidater. 


1. Centroscymnus macracnnthiis. 

Centrosci/mnus macr acanthus^ Regan, Ann. & Mag. Nat. Hist. (7) xviii. 
1906, p, 436. 

Hah. ]\Iagellan. 

Tn the British Museum oue specimen, 640 mm. in total 
length, type of the species. 


2, Centroscymnus coelolepis. 

Centroscymnus ccelolepis, Bocage Capello, Proc. Zool. Soc. 1864, 
p. 263, fig. 4 ; Vaill. ^Travailleur ’ et ‘ Talisman ’ Poiss. p. 63, pi. ii. 
tig. 1 (1888). 

Ilab. North Atlantic, in deep water. 

In the British Museum five specimens, 250 to 1000 mm. in 
total length. 


3. Centroscymnus otostoni. 

Centroscymnus oicstonii, Garman, Bull. Mus. Comp. Zool. xlvi. 1906, 
p. 207. 

I Jab. Japan. 

4. Centroscymnus cryptacanthus. 

Centrophorus coelolepis (non Bocage k Capello), Giinth. Cat. Fish. viii. 
p. 423 (1870). 

Ann, Mag. N. Hist, Ser. S. ii. 
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Centroscymnus ccelolepiSj Goode & Bean, Mem. Mus. Comp. Zool. xxii. 
1896, p. 14, pi. iv. fig. 13 (1806). 

Centroscymnus crypt acanthus^ Uegan, Ann. & Mag. Nat. Hist. (7) xviii. 
1906, p. 437. 

Hah. Madeira. 

In the British Museum one specimen, 700 mm. in total 
length, type of the species. 

5. Centroscymnus ohscurus. 

Centroscymnus obscurus^ Vaill. ‘ Travailleur ’ et ‘ Talisman ’ Poiss. p. 67, 
pi. ii. fig. 2 (1888). 

Hah. Coast of Soudan, 1400 to 1435 metres. 

6. Centroscymnus crepidater. 

Centrophorus crepidater^ Bocage & Capello, Proc. Zool. Soc. 1864, p. 262, 
fig. 3 ; Giinth. Cat. Fish. viii. p. 421 (1870). 

Centrophorus rossi, Alcock, Ann. A Mag. Nat. Hist. (7) ii. 1898, p. 143, 
and 111. Zool. ‘ Investigator,’ Fishes, pi. xxvi. fig. 3 (1890). 

Hah. Atlantic and Indian Oceans. 

In the British Museum one specimen, 750 mm. in total 
length. 

8. Ckntrophorus. 

Centrophorus, Miill. & Ileule, Plagiost. p. 88 (1838). 

Lepidorhums, Bonap. Nuov. Ann. Sci. Bologna, ii. 1838, p. 207. 
Machephihis^ Johnson, Proc. Zool. Soc. 1867, p. 713. 

Deania, Jord. A Snyder, Proc. U.S. Nat. Mus. xxv. 1902, p. 80. 

Thirteen species, all found at considerable depths. 

Synopsis of the Sj^ecies. 

I. Posterior angle of pectoral fin not or hut slightly produced. 

A. Eye equidistant from end of snout and last gill-opening ; dermal 
denticles tricuspid. 

1. Dorsal fins subequal or the second the shorter. 


Pectoral, when laid hack, extending ^ the distance 
from its base to the vertical from first dorsal 
spine 1. hystricosus. 

Pectoral, when laid back, extending more than 4 the 
distance from its base to the vertical from first 
dorsal spiire 2. calceus. 

2. Second dorsal a little longer than the first . 3. rostratus. 


B. Eye nearer to end of snout than to last gill-opening. 

I. Dermal denticles leaf-shaped, with serrated edges, each with a 
strong median keel and sometimes a weaker keel at each 
lateral edge. 

Length of base of second dorsal (without the spine) 

§ that of the first (without the spine), which is 
\ the interspace between the two 


4. d^onerili. 
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Length of base of secoud dorsal (without the spine) 

I that of the first (without the spine), which is 
y to 5 the interspace between the two 5. squamosun. 

2. Dermal denticles tricuspid and tricarinate ; second dorsal a 


little shorter than the first. 

Length of base of first dorsal ( without the spine) 2| 
to 3 in the distance from the second ; length of 
snout (in front of the eye) 3| in the length of 

head (to first gill-opening) 6 . foliaceus. 

Length of base of first dorsal (without the spine) 2 to 
2f in the distance from the second ; length of 
snout (in front of the eye) 2| to 2} in the length 
of head (to first gill-opening) 7. steindachneri , 

3. Dermal denticles pluricarinate 8 . aciis. 


II. Posterior angle of pectoral fin considerably produced and acutely 
pointed. 

A. Distance from mouth to nostrils that from nostrils to end of 
snout. 

1. Spine of second dorsal J to f exposed. 

Length of base of second dorsal (without the spine) ^ 
that of the first (without the spine), which is ^ 


the interspace between the two 9. hisitunicus. 

Length of base of second dorsal (without the spine) f 
that of the first (without the spine), which is f 
to I the interspace between the two 10. granulosus. 

Length of base of second dorsal (without the spine) J 
that of the first (without the spine), which is | 
the interspace between the two 11 . hraganccB. 


2. Spine of second dorsal exposed ; length of base of first dorsal 
(? without the spine) | the distance from the second. 

12. tessellatus. 

B. Distance from mouth to nostrils more than twice that from 
nostrils to end of snout ; length of base of first dorsal (without 
the spine) the distance from the second . . 13. mohiccensis. 


1. Ctntrophorii.^ hystricosus. 

Acanthidium hystricosum, Gann. Bull. i\Ius. Comp. Zool. xlvi. 1900, 

p. 206, 

II ah. Japan. 

2. Cenb'ophorus calceus^ 

Acanthidium calceum, Lowe, Proc. Zool. Soc. 1839, p. 92. 

Centrophorus calceus, Giinth. Cat, Fish. viii. p. 423 (1870) ; Vaill. 
‘ Travailleur ’ et ^Talisman ’ Poiss. p. 71, pi. hi. fig. 1 (1888) ; Collett, 
Rep. Norweg. Fish. ii. p. 21 (1905). 

Centrophorus crepkhdbiis, Bocage k Capello, Proc. Zool. Soc. 1864, 
p. 262, fig. 2. 

Deania eglantina^ .lord, k Snyd. Proc. U.S. Nat. Mus. xxv. 1902, p. 80 ; 

Jord, & Fowler, ibid. xxvi. 1903, p. 032, fig. 

? Acanthidium aciculatiimj Garm. Bull. Mus. Comp. Zool. xlyi. li)06, 
p. 207. 
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Ilah, Atlantic co«asts of Europe ; Japan. 

In the British Museum eleven specimens, measuring up to 
950 mm. in total length. 

The species is very variable, and the fins are larger In the 
young tlian in the adult. In tliree specimens from Portugal 
of about 2G0 mm. the base of the second dorsal (without the 
spine) varies from | to of that of the first dorsal (without 
the spine), which is contained from less than 1?- to more tlian 
times in the distance between the dorsals. I am unable 
to separate specifically from these a Japanese specimen of 
380 mm. received as Deania egJantina. In adult specimens 
the base of the first dorsal (without the spine) is about \ the 
interspace between the dorsals. 

3. Centrophorus rostratus, 

Acanihidium rostratum^ (iarm. Bull. Mus. Comp. Zool. xlvi. 1900, 

p. 206 . 

Hah, Japan. 


4. Centrophorus diuaerili, 

Machephilu8 dumerili, Jolinson, Proc. Zool. Soc. 1807, p. 713. 

Centrophorus dumerili^ Giintli. Cat. Fish. viii. p. 422 (1870). 

Centrophoj'us s(iuamosuSy Vaill. ^ Tiavailleiir ’ et ^ Talisman ’ Poiss. p. 09, 
pi. iii. fig, 2 (1888). 

Hah, Madeira. 

In the British Museum one specimen, 1000 mm. in total 
length, type-of the species. 

I am unable to recognize any character in dentition or in 
structure of the dermal denticles by which tliis species may 
be distinguislied from C. squamosus, I cannot therefore 
accept Yaillant^s opinion, based on examination of a head in 
the Paris Museum, which appears to be ]>art of tlie ty])e 
specimen of C, squamosnSj tliat this species ratimr than the 
next is the true Centrophorus squaniostis, 

5. Centrophorus squamosus, 

Squalus squamosusj Gmeliu, Limi. Syst. Nat. p. 1502 (1788). 

Centrophorus squamosus^ Miill. lleiile, Plaoiost. p, 90, pi. xxxiv. 
(1838) ; DuuK^ril, Elasmobr. p. 448 (1805) ; Giintli. Cat. Fish. viii. 
p. 422 (1870) ; Holt & Calderwood, Trans. R. Dublin Soc. (2) v. 
1895, p. 373, pi. xiii. fig. 1 ; Jensen, Vidd. Medd. 1899, p. 411, 
pi. iii. ; Collett, Rep. Norweg. Fish. ii. p. 19 (1905). 

Ilah. North Allantic and j\Iediterran ean . 

In the British Museum three specimens, 1120 to 1350 mm. 
in total lengtli. 
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G. Centrophorus foliaceus, 

Centrophorus foliaceuSf Giiutb. ^ Challengei* ’ Deep-sea Fish, p. 5, pi. ii. 
fig. A. 

IJah, Japan. 

Ill the British Museum two specimens, 355 and 415 mm. 
in total length, including the type of the species. 

7. Centrophorus steindachneri, 

Centrophorus steindachneriy Pietschiuaiui, xVnz. Ak. Wien, 1907, p. 391. 

Hab, Japan. 


8. Centrophorus acus, 

Centrophorus acus, Garni. Bull. Mas. Comp. Zool. xlvi, 1906, p. 204. 

Ilab. Japan. 

This species appears to be very similar to C, granulosusy 
differing in having the inner angles of the pectorals only 
slightly produced. 

9. Centrophorus lusitanicus, 

Centrophorus lusitanicusj Bocage & Capello, Proc. Zool. Soc. 1861, 
p. 260, fig. 1 ; Giinth. Cat. Fish. viii. p. 421 (1870). 

IJab. (Joast of Portugal. 

In the British Museum one specimen, 750 mm. in total 
length. 


10. Centrophorus granulosus, 

tSqualus (jvanulosus^ Schneicl. Bloch’s Syst. Ichth. p. iSo (1801). 
Centrophorus (iraniilosuSf Aliill. k llenle, Plagiost. p. 89, pL xxxiii. 
(1841); Diimeril, Elasmobr. p. 447 (1865) ; Giiiith. Cat. Fish. viii. 
p. 420 (1870). 

Ilab, Mediterranean and neighbouring parts of the Atlantic. 
In the British Museum four specimens, 430 to 1050 mm. 
in total length. 


11. Centrophorus bragancce, 

Centroqyhorus hraganecSy Regan, Ann. & Mag. Nat. Hist. (7) xviii. 1900, 
p. 438. 

Ilab, Coast of Portugal. 

in tl le British Museum two specimens, 440 and 4G0 mm. 
in total length, types of the species. 
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12. CeniropJioriis tessellatus. 

Centrophorns tessellatus, Garm. Bull. Mus. Comp. Zool. xlvi. 190\ 
p. 205. 

Jlah, Japtan. 


lo. Centrophorus moluccensis, 

Centrophorns moluccensis, Bleek. Act. Soc. Sc. Indo-Neerl. viii., Am- 
boyiia, p. 3 ; Giinth. Cat. Fisb. viii. p. 421 (1870). 

Hub, Ainboyim. 

Ill tile British Museum one specimen, 210 mm. in total 
length, type ot the species. 

9. SCYMNORHINUS. , 

Srymnorhinus, Bonap. C^at. Besc. Europ. p. 10 (1830). 
iMlatias * y Gray, Chondropt. p. 75 (1851). 

4'his genus differs from Scymnodun in the ahseiice ul Hii- 
spiht-s ami in having the lower teeth finely serrate 1. 

A single .species. 


!Scy m norh i ti us I i ch ia . 

Squalus Hchdy Bonnaterre, Encycl. Iclith. p. 12 (1788). 

Scynmus lichiuy Ciiv. Kegne Aiiim. ed. 1, p. 130 (181 7) ; Mull. & IJenle, 
Plagiost. p. 02 (1841 ) ; Diim^ril, Elasmobr. p. 452 (1865); Giinth. 
Cat. Fish. viii. p. 425 (1870). 

Dahtfias lichia, Gray, Chondropt. p. 75 (1851); Jord. & Fowler, Proc. 
U.S. Nat. Mus. xxvi. PJU3, p. 637. 

H(d), ^lediterranean and neighbouring parts of the At- 
lantic; Japan. 

In the British Museum nine sjjecimens, o20 to 1280 mm. 
in total length, including one from Japan. 

10. Homniosus. 

/<v 7 nniosiis, Le Sueur, Joiirn. Ac. Philad. 1818, p. 222. 

LcimaryuSy Miill. & tleule, Plagiost. p. 03 (1838). 

Two species. 


I, Somniosus microcephalus, 

Sfpmlus nticrocephalus, Schneid. Bloch’s Syst. Ichth. p. 135 (1801). 
ISqualus borealisy Scoresb}^, Arct. Keg. i. p. 538, pi. xv. figs. 3 ifc 4 (1820). 


^ Dalatias sparophayuSy described and figured by Kafinesque, was 
probably either Scymnorhinns lichia or Somniosus rostratus, I)alatinsy 
like Eimoqjterus, m*ay be regarded as a yiomen nudum. 


55 


S/iarli's of the Family Squalidoe. 

LcBmargns borealis, Miill. & Henle, Plagiost, p. 93 (1841) ; Dum^ril, 
Elasmobr. p. 455, pi. v. figs. 1 & 2 (1805) ; Giinth. Cat. Fish. viii. 
p. 420 (1870). 

Somniosxis xnicrocephaliis, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 
1890, p. 57 ; Jord. Fowlei'; Proc. U.S. Nat. Mus. xxvi. 1903, 
p. 638. 

First dorsal equidistant from the bases of the pectoral and 
pelvic fins. 

llah, Arctic seas, southward to Japan, Oregon, Cape Cod, 
and France. 

Iti the British Museum three specimens, 1800 to 4500 mm. 
ill total leugtii. 

2. SoDmiosus rostratiis. 

Scymnus rostratus, Ilisso, Eur. M6dd. hi. p. 138, fig. 7 (1826). 

LcBinaryus rostratus, Oaiiestnui, Mem. Accad. Sc. Toriii. xxi. 1865, 
p. 364, pi. ii. fig. ; Giinth. Cat. Fish. viii. p. 427 (1870); Helbiug, 
Nov. Act. Acad. Germ. Ixxxii. 1904, p. 335, 

First dorsal nearer to the base of the pectoral tlian to that 
of the pelvic fins ; body more elongate than in S. micro- 
cephalus. 

IJab, Mediterranean. 

In the British Museum one specimen, 800 mm. in total 
length.’ 

11. ISISTIUS. 

Isistins, Gill, Proc. Ac. Philad. 1864, p. 264. 

A single species. 


1. Is is tins hrasiliensis, 

Scy 77 i 7 ius hx'asiUensiSy Quoy & Gaim. Voy. ‘ Uranie,’ Zool. p. 198 (1824) ; 
Miill. k Ilenle, Plagiost. p. 92 (1841); Uumeril, Elasmobr. p. 453 
(1865). 

Isistius hrasiliensis, Gill, Proc. Ac. Philad, 1864, p. 264; Giinth. Cat. 
Fish, viii. p. 429 (1870) ; Garm. Mem. Mus. Comp, Zool. xxiv. 1899, 
p. 34, pi, i. fig, 1. 

Leius ferox, Kuer, Benkschr. Ak, Wien, xxiv. 1865, p. 10, pi. iv. fig. 2. 
llab. Tropical and subtropical seas. 

In the British Museum four specimens, 150 to 230 mm. in 
total length. 


12. Euprotomicrus. 

Eup'oto 77 xic 7 'us, Gill, Proc. Ac. Philad. 1864, p, 264. 
A single species. 
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1. Enjn^otomicrus hispinatus, 

Sc\f7nnus bispimtius, Quoy & Gaim. Voy. ^ Uranie/ Zool. p. 197, pi. xHt. 
1 2 (1824). 

Sci/?7i7itfs {L(V7uar^us) tabordii, Miill. & Heule, Plag-iost, p. 94 (1841). 
Lcemaryus laborcUi, Pumeril, Ela^mobr. p. 407 (18 (j5). 

Eu 20 'otumici'us lahordii, Giiiitli. Gat. Fish. viii. p. 428 (1870) ; Cimniug- 
ham, Froc. Zool. Soc. 1899, j). 732. 

Eu2)roto7nicrus hyaliniis, Eigenm. Proc. Cal. Ac. (2) iii. 1890, p. 35. 

Hah. Iiiclo-Pacific. 

In the British Museum three specimens, 200 to 220 mm. in 
total length. 


13. Pristiophorus. 

PnstiophoruSy Miill. & llenle, Plagiost. p. 97 (1841). 

The form of the rostrum and the arrangement of the rostral 
teetli change considerably during growth. Jn the young the 
snout is relatively much shorter and broader than in the adult 
and is armed with movable teeth ; those of the lateral series 
are of equal size and correspond to the ])rineipal teeth of the 
adult, the smaller intermediate teeth not liaving been deve- 
loped. The barbels are proportionately longer and are 
inserted more })Osteriorly in young s])ecimens. 

Tin •ee species. 


Synopsis of the Species. 

I. Barbel a little nearer to tip of snout than to nostril (in the adult), 

or a little nearer the nostril (in the young) 1. cirvalns. 

II. Barbel mitch nearer to nostril than to tip of snout. 


Breadth of snout at its base 3J in its len;;tli (in a speci- 
men of 1000 mm.) ; barbel, when laid back, reaching 

nostril (adult) or mouth (young) 2. nudipinnis. 

Breadth of snout 3J in its length (in a specimen of 
700 mm.); barbel, when laid back, not reaching 
nostril 3. japonicus. 


1. Pristiophomis cirratus. 

Prist is serratKs, Latham, Trans. Linn. Soc. ii. 1794, p. 281, pi. xxvi. 
Pristiophorus serrutus^ Miill. k Henle, Plagiost. p. 98 (1841); Du- 
mdril, Elasmobr. p. 4G1 (1805) ; Giinth. Cat. Fish. viii. p. d32 (1870) ; 
Jaekel, Arch. f. Xat. 1891, p. 45. 

llah. New Soutli W ales, Victoria, and Tasmania. 

In the British Museum six specimens, 300 to 1200 mm. in 
total lengtli. 
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2. Pristiophonts nudipinnis. 

Pnstiophorus nudip)innh^ Giinth. Cat. Fish. viii. p. 432 (1870) j McCoy, 
Prodr. Zool, Viet. vi. 1881, p. 24, pi. Ivi. fig. 2. 

Vristiiphorus oivenii^ Giinth. /. c. 

Ilah. Victoria and Tasmania. 

Ill the British Museum two specimens, tvjies of the species 
and of P. oioenii respectively, 1000 and 030 mm. in total 
leiii^th. 

O 

3 . Pr istiophorus j a pon icus, 

PristioijJwnis cirratus (non Latham), Schleg. Faun. Japon., Poiss. 
p. 305, pi. cxxxvii. (1850). 

Pristiophorus japonicus^ Giinth. Cat. Fish. viii. p. 433 (1870) ; lord. & 
Fowler, Proc. U.S. Nat. Mas. xxvi. 1903, p. 039. 

llah, Japan. 

In tlie British ]\Iuseum two specimens, 600 and 700 mm. 
in total length, including the type of tlie s])ecies. 

14. Pliotrema. 

PHotremaj Kegaii, Ann. Natal Mus. i. 1900, p. 1. 

A single species. 

1. Pliotrema loarreni, 

Pliotrema tvmTeni, Kegan, Ann. Natal Mus. i. 1900, p. 1, pi. i. 

Jlah, South Africa. 

In the British Museum two specimens, 730 and 810 mm. 
in total length, including the type of the species. 


VI LI . — lilujachotal Notes. — XLIV. {concluded from vol. i. 
p. 531). By W. L. Distant. 

H O M O P T E 11 A. 

Fam. Jassidae. 

Siibfam. Tettigoniellinjs. 

Genus Piiopetes. 

Propetes, Walk. List Horn. iii. p. 797 (1851). 

Type, P. compressUj Walk. 

Head large, eonical, with a longitudinal furrow, not 
pointed : abdomen eompressed towards the base : fore shanks 
widening towards the tips^^ {Walker). 


